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Foodborne Disease
by Patricia Bott*
Food is an important part of the American
way of life. This importance exists not only
because of the nutritional value of the foods
we eat, but often because of its emphasis in
business, social, and family plans. Besides
providing nutrition and pleasure it can also
serve as a vehicle for noxious substances to
enter the body. It serves as a source of food
poisoning, a group of illnesses that strikes over
two million people every year. These illnesses
are traceable to food containing bacteria or
toxins they produce, some harmful chemicals,
posionous plants and animals, or certain
animal parasites. Many people suffering from
food poisoning don't realize that poisoning is
the cause of their illness; it is often incorrectly
identified as the twenty-four hour stomach
bug. The most common type, of posioning is
due to food that has "gone bad" due to
bacterial contamination. The following in-
formation stresses the role of bacteria in food
poisoning, and ways that it can be prevented.
Bacteria are normally present in our
digestive tract and in most of the food we eat
without causing any problems. Trouble
begins when food is mishandled and con-
tamination occurs or the normal bacteria are
allowed to increase to unsafe numbers.
It is important to move fast when traveling
between the supermarket and home. Meat,
poultry, and dairy products should be the last
items on the shopping list to be picked up and
the first to be put in the refrigerator after ar-
riving home. The foods should be taken home
right away so that prolonged exposure to
warm temperatures is prevented.
The refrigerator temperature should be
kept below forty degrees fahrenheit. In a
USDA study, almost one-third of the people
surveyed had refrigerators that didn't keep
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food cold enough to limit bacterial growth.
No refrigerator destroys harmful bacteria,
but they can't multiply in one that maintains
the proper temperature. A thermometer
should be used to check temperatures in parts
of the refrigerator. Escape of cold air from
the refrigerator can be tested with a dollar
bill. The door should be closed on the bill; if
the bill pulls out easily, the gasket should be
replaced.
If a bird is to be stuffed, it is important that
it isn't stuffed too soon. It is really safer to
cook stuffing in a separate container than in
the cavity of a turkey or another bird, because
if Salmonella are present in the poultry, the
stuffing may be contaminated, and the
bacteria will survive and multiply until the
bird and stuffing are thoroughly cooked. The
bird should not be stuffed and then
refrigerated because very often after the bird
is moved from refrigerator to the oven, the
center of the stuffing fails to reach the desired
temperature by the time the meat is done. A
meat thermometer inserted in the stuffing
should reach one hundred and sixty-five
degrees fahrenheit before the bird is removed
from the oven, assuring that any bacteria
present should be destroyed. It is also impor-
tant that the stuffing isn't packed too tightly,
because penetration of heat could be slowed.
Food hazards can alos occur if leftovers and
fresh foods aren't handled properly. Leftovers
can be kept for seveal days if properly stored
in the refrigerator. The food should not be
left any longer than two hours (including
preparation time) before refrigeration. It
should be kept hot or cold until served and
then refrigerated promptly. If it is feared that
the hot food will raise the temperature of the
refrigerator above the proper cooling level,
the container should be placed in ice water to
expedite the cooling. The food should not be
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covered before it is cooled so that it can cool
as quickly as possible. It is also best to
remember to separate meat from gravy and
broth before storage. All leftovers should be
stored in small containers and covered or
wrapped so they are as airtight as possible. It
is wise to never store fresh meats more than
five days, cureed yvhole hams and bacon one
week, and poultry, fish or ground meat over
two days. If food is to be frozen, it should be
wrapped in freezer wrap or foil. Meat and
stuffing should be removed from the carcass
before refrigeration. Any food to be reheated
should be allowed to reach one hundred and
sixty-five degrees, and gravy should be boiled
for several minutes because simply reheating
it won't kill any bacteria it may have picked
up. It is also helpful to know that if cured or
prepared meats and cheeses become moldy,
they remain safe after the moldy portion is
removed.
Sloppy work habits can also allow food
poisoning by contamination. Staphylococcus
aureus is carred on the skin and on mucous
membranes and thrives in food. The best pro-
tection against Staphylococcus poisoning is
personal cleanliness. Hands should be washed
thoroughly with soap and water before han-
dling foods, and infected cuts or open wounds
should not be allowed to contact the food. If
working with raw meat or poultry, it is impor-
tant to wash hands thoroughly before touch-
ing other food. A knife used to cut raw meat
should not be used to slice food which will be
served uncooked or already cooked foods, be.-
cause bacteria, particularly Salmonella can
be transferred from the meat to the foods if
hands, utensils, cutting boards, platters, or
any work surfaces aren't scrubbed between
foods. Cooked hamburgers should never be
served form the same plate used to carry the
raw meat to the grill. Hot dogs and luncheon
meats should be refrigerated and the package
opened and closed as infrequently as possible.
The meat should be handled with a fork or
tongs and not fingers.
Improper storage of food increases the op-
portunities for multiplication of dangerous
bacteria. Raw meat, poultry, and fish should
be covered lightly because these products
benefit from some circulation of air in the
refrigerator. Microorganisms, which need
moisture and nutrients, are inhibited by any
film or membrane that keeps these two
necessities away from them. The tight
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transparent film on fresh meat should be
removed before storage to prevent a moist at-
mosphere from. forming, which would en-
courage growth of microorganisms and devel-
opment of unappetizing odors and flavors.
Foods should never be kept under kitchen
sinks or in any cabinet containing water or
heating pipes, because these areas are often
too warm and also attract mice and insects
which carry microorganisms. Labels should
be checked and the manufacturers' recom-
mendations on refrigeration of leftover con-
tents followed. Some common cupboard
products can be better protected against be-
coming rancid and moldy by refrigeration
after opening, and may be left in the original
container if tightly covered.
It is also important to keep pets, which can
be bacteria spreaders, out of the kitchen and
important to wash hands between playing
with pets and handling or consumption of
foods.
Poor packaging can also be hazardous. All
containers should be checked for spoilage;
any cans that leak, bulge, have an odor, or
are moldy should be thrown away. Cracked
jars or those with loose or bulging lids should
be discarded. Lids should be washed before
the containers are opened, and if a liquid
spurts or appears cloudy or frothy upon open-
ing, the food should be destroyed, because
these are danger signs for possible botulism.
All of the above are means of possible food
poisoning. It is important to remember that
the easiest way top prevent food poisoning is
to prevent contamination of food, and not
allow the optimum environment for bacterial
growth and multiplication to exist.
There are two types of food poisoning ill-
nesses. The first is food infection which is
caused Dy eating food containing living orga-
nisms; the second is food intoxication which is
caused by eating foods in which certain
organisms have lived and produced a toxin or
poison. Five principle organisms are involved
in food poisoning. These are Salmonella and
Alpha-type Streptococci which cause food in-
fection, and Staphylococci, Clostridium
botulinum, and Clostridium perfringens
which are the causes of food intoxication.
Each type of food poisoning has characteristic
symptoms which can be recognized and foods
in which it occurs. Both of these lead to the
diagnosis of food poisoning. Staphylococcal
food poisoning is the most common food-
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borne disease in the United States. The
organism is widespread in water, milk, and
sewage. They are also found in the throat and
nasal passages of healthy people, and also on
the skin, skin lesions, and under fingernails.
Because of the wide distribution of the
bacteria, food handlers may serve as sources
of food contamination. The poisoning which
occurs doesn't occur because of consumption
of the organisms; it is due to the enterotoxin
they produce. This toxin may not noticeably
alter the appearance and flavor of food, but is
an irritant to the stomach and intestinal tract.
It is also important to know that the toxin is
heat resistant and cannot be inactivated by
cooking. The enterotoxin causes the following
symptoms: nausea, vomiting, abdominal
cramps, severe diarrhea, and prostration,
which can occur from minutes to six hours
after exposure. Fortunately, recovery occurs
anywhere form twenty to forty-eight hours,
with the illness seldom being fatal.
Foods which are commonly attacked are
high carbohydrate creamed fillings and
custards; high protein foods such as the
cooked meat products including ham,
poultry, cured and processed meats, egg,
chicken, fish salads and sandwich mixtures
(and potato salad); and dairy products such
as milk, cream, creamed dishes, and cheese
with dried milk, dried whey, and whipped
butter being associated with isolated out-
breaks.
Three conditions are necessary for an out-
break of Staphylococcal food poisoning to oc-
cur: first, the organism must be present in the
food, secondly, the composition of the food
must permit growth and toxin formation, and
thirdly, the food must be held long enough at
a temperature satisfactory for growth of the
Siaphylococcz". Failure of anyone of these to
occur will prevent poisoning by this species. p~
new food industry, specializing in the produc-
tion of wrapped sandwiches that were trans-
ported and displayed without refrigeration
for periods exceeding two to three days,
challenged the need for refrigeration in
preservation of perishable foods, because
these types of products were very rarely
associated with foodborne gastroenteritis.
The bacterial population must reach sever-
al millions per gram of food before the enter-
otoxin can be detected. Detection of the
enterotoxin itself is a difficult, tedious, and
time consuming job. Because of lack of a sen-
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sitive and inexpensive test, investigators have
emphasized analytical procedures such as an-
tigen-antibody reactions. Also, more recent
work has been done successfully with radioim-
munoassay, and investigation is underway
with the enzyme-linked immuno adsorbant
assay techniques. Identification of Staphylo-
coccal food poisoning can also be further sub-
stantiated by the presence of two other toxins,
coagulase and heat-stable deoxyribonuclease,
which prove the previous existence of a
Staphylococcal population.
Salmonella organisms live and grow in the
intestinal tracts of animals and humans, and
the disease can be transmitted by human and
animal wastes, for example when food han-
dlers don't wash their hands properly after
visiting the restroom. Subclinical infections of
domestic animals are common and food ob-
tained from these animals comprise the chief
source of Salmonellosis. The main health haz-
ard to man is the constant introduction of
contaminated animal products into the food
supply.
Symptoms of the poisoning are: nausea, di-
arrhea, abdominal pain, and fever and usual-
ly appear twelve to twenty-four hours after in-
gestion of the organisms. Recovery usually oc-
curs within two to three days, but if complica-
tions develop it may linger for weeks to
months. Some people will continue to shed or-
ganisms in their stools after apparent recov-
ery, thus serving as a hazard to others. The
disease is rarely fatal except in infants and the
elderly.
Problems with Salmonellosis usually occur
in uncooked and undercooked foods, improp-
erly refrigerated prepared foods, and foods
prepared and contaminated by food han-
dlers. The common foods in which it is found
are: animal products such as turkeys and
swine which are often contaminated, beef
which is contaminated less frequently, and
cracked eggs which are a serious threat to Sal-
monella poisoning because Salmonella
organisms may be present and enter the egg
through the crack. All parts of soft cooked,
scrambled, or even fried eggs don't reach the
one hundred sixty-five degree limit, which is
needed to kill the organism; however baked
products are safe because t~ey do achieve this
temperature. (Frozen or dried eggs usually
are safe because they are pasteurized before
processing.) Any food products containing
eggs, and dehydrated foods and food ingre-
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dients are possible poisoning sources. No ab-
normal color or flavor is imparted to the
product by the poisoning.
Government inspectors condemn meat
from infected animals at packing plants in the
United States which sell meat in interstate
commerce. Pasteurization, which kills Salmo-
nella, sterilizes milk from infected cows.
Modern sewage disposal and fly control elimi-
nate infection by flies feeding on the wastes of
infected persons. Safe water supplies elimi-
nate the waterborne route of infection. The
only other alternative to the above practices
and proper and careful cooking and food
handling processes is elimination of the infec-
tion from the herds and flocks of animals.
Thi~.alternative has received very little atten-
tion in this country. Chickens become in-
fected from contaminated feed and surround-
ings, wild birds, and vermin. The egg serves
as a source of progeny contamination in
breeding flocks, and problems similar to those
listed above exist among the rest of our do-
mestic species. The problem is further in-
creased by our slaughtering methods which
allow carcass to carcass contamination. Au-
thorities from Scandinavia claim that they
have eliminated contamination by rigid at-
tention to proper husbandry, breeding, and
slaughtering practices, and a similar ap-
proach may need to be made in the United
States.
Streptococcal organisms are common in the
intestinal tracts of healthy humans and ani-
mals, and illness occurs when high numbers
of the organisms are ingested along with the
food.
Symptoms of the poisoning are nausea with
possible vomiting, colicky pains, and diar-
rhea. They begin five to eighteen hours after
eating contaminated food, and recovery oc-
curs within approximately twenty-four hours.
Common foods serving as the source of poi-
soning include: dairy products, meats, poul-
try, cream-filled bakery goods, and poultry
dressings.
Control of Streptococcal food poisoning lies
in the use of sanitary methods during the
handling of foods and in the adequate refrig-
eration of foods which are perishable.
Clostrt"dt"um perfrt"ngens' spores are
widespread in nature and are common in the
intestinal tract of man and animals. This
organism is best known as the cause of gas
gangrene, but some strains produce an en-
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terotoxin that causes a mild gastrointestinal
illness.
The poisoning is characterized by abdomi-
nal pain and diarrhea; the symptoms being
due to sporulation by large numbers of the
vegetative cells in the gastrointestinal tract,
allowing the release of an enterotoxin into the
gut. The onset usually occurs within eight to
eighteen hours after consumption of the con-
taminated food with recovery normally occur-
ing in one day or less. The mortality rate from
this type of poisoning is zero.
Clostrz"dz"um perfrz"ngens poisoning is main-
ly associated with large quantities of meat or
gravy that are held warm for several hours.
The most feareil type of food poisoning is
botulism, because it is the deadliest. Thank-
fully though, today it is the rarest of all the
food poisonings, and today's death rate is
about twenty percent, compared to the fifty
to sixty percent rate years ago. This decline is
due mainly to early diagnosis and improved
supportive therapy. The botulism organism,
Clostridz"um botulz"num, lives on dead and
decaying organic matter, and is found wide-
spread in nature, although usually not in
uniform distribution or high numbers when
present. (Yet it is never safe to assume that
spores are absent from any raw product.) It is
found in soil, dust, on fruits and vegetables,
and other foods. The dormant or resting
phase of the organism is the spore, which can
survive for years.
The disease is paralytic; the toxin attacks
the nervous system, and eventual death results
from the inability to breath. Signs of the
disease usually appear about twelve to thirty-
six hours after ingestion of the food contain-
ing the tasteless toxin. These are nausea,
vomiting, and diarrhea in the earlier stages,
followed later by general weakness, headache,
double vision, difficulty in swallowing, and
inability to talk. The duration of the disease is
three to six days if prompt medical attention
is received.
The Clostrz"dz"um botulz"num organism
grows only in the absence of free oxygen; be-
cause of this, inadequately preserved home-
canned, low acid foods continue to present
the greatest danger of poisoning because they
are so hard to sterilize. Preheating or blanch-
ing will reduce the number of organisms in
these foods, but will not lower the tempera-
ture required to kill those that remain. Insuf-
ficient heat treatment allows the spores to sur-
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vive while killing the less resistant com-
petitors. Because home-canned foods are
commonly stored without refrigeration, any
surviving spores have an opportunity to ger-
minate and grow. Home-canned meats and
low acid vegetables are the most common
foods attacked by the poisoning. There is no
real fear of botulism from commercially pro-
duced products because the food processing
industry has developed heating processes
which kill the most resistant spores. In the
past one-half century, the American canning
industry has produced more than 1/10/°
containers of food with only five deaths from
botulism poisoning attributed to the canned
products.
Botulism food poisoning is rare because
four conditions need to be met simultaneously
in order for it to occur. Firstly, viable cells or
spores must be in the food. Secondly, the
composition of the food must be suitable for
growth and toxin production; that is the acid-
ity must be above pH five. Nitrites must also
not be present in inhibitory levels. This an-
tibotulinal property is the reason for its use as
a curing agent for meat. Oxygen must also be
absent. Thirdly, the food must be stored long
enoug~ at a suitable temperature, thirty-
seven to fifty degrees being optimum, for
growth and toxin production to occur. Lastly,
the food must be eaten without cooking be-
cause the toxin is easily inactivated by a few
moments of boiling or even milder heat treat-
ment.
There are a few tips for botulism preven-
tion when doing home canning: home-canned
foods should only be processed with a pressure
cooker because., this allows higher tempera-
tures to be reached; only fresh, firm, clean
fruits and vegetables should be used; and
foods should always be canned as soon after
washing as possible.
Any food suspected of poisoning should not
be tasted·. It should be disposed of by placing
it in a heavy plastic bag with newspapers to
absorb any liquids which may leak. The bag
should be tied tightly and placed in a covered
garbage can, out of reach of any children or
pets. Hands and any surface touched by the
spoiled food should be thoroughly washed to
prevent further contamination.
Diagnosis of the poisoning is often difficult,
because a sample of the suspected food is
needed for positive detection of botulism. An
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extract of the food is injected into white mice
and the mice are observed to determine the
toxicity of the extract.
The severity of any of the types of food poi-
sonings will depend on the individuals age
and reaction to the amount of spoiled food
eaten. A normal healthy adult will rarely
need antibiotic treatment. The best strategy
to follow is to let it run its course. It's. impor-
tant to realize that the symptoms such as vo-
mition and diarrhea are ways for the body to
eliminate the contamination, and unless these
symptoms are completely unbearable, any
symptomatic treatment such as antidiarrheals
can prolong the duration of the illness. It is
important for the person fighting the poison
to not become dehydrated. Broths, water, or
ice chips can serve as liquid sources.
Hazards leading to food poisoning can oc-
cur during production on the farm, process-
ing in the factory, and preparation in the
home or restaurant. Government's regulatory
controls are mainly directed at the processors,
even though evidence shows that the main
public health problems are at the food service
level. It is the uninformed and careless who
are often responsible for the contamination of
foods leading to food poisoning. Safe and
sound decisions in food buying, storage, han-
dling, and preparation need to be made to
prevent this dreaded disease. It has been said
before and certainly applies here, that an
ounce of prevention is worth a pound of cure.
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